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ABSTRACT : 

PROBLEM TO BE SOLVED: To obtain demodulated signals of pluralities of users without 
increasing a scale of the receiver system by combining a signal processing section 
that estimates an interference signal for each of signals received by pluralities 
of antennas with a signal processing section that eliminates the interference 
signal and demodulates pluralities of the user signals. 

SOLUTION: Antenna weight coefficients Wl, W2 are respectively supplied from antenna 
weight decision means. In a detector 86, a transmission channel estimate means 86a 
applies carrier phase synchronization detection to an output from an adde r J4 and 
gives its output signal to a multiplier 86c via a complex conjugate means 86b. The 
multiplier 86c applies amplitude weighing to an output of the complex conjugate 
means 8 6b and an output of the adder 84 for the provision of rake sy nthesis at a 
succeeding add er 8 8^. The adder 88 applies weighting to an output of each multiplier 
86c of three pztts lor the rake synthesis. A decision device 90 decides a most 
probable transmission symbol from an output of the adder 88. 
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**«£LfcJjaill«)ll^tffl*f4»3#Rkt* 

•fsis^9 te«<oc d m a v;i^-jL-ifs<t§ia. 
inni 3] ±sm2co^mm^mt. 

mm 1 *s<oa5^$rSfrci*<i^y^i'$rfl^-s® 2 
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f§HS. 
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i&^rrSif*ai OJiMl 2T%(r)tttlJi>lZnffiCQCDM 

[fstssi 5] jjem&tffg2<^gijt£#&tf)** 

10 zmfcLfcm^zfttt&mmi onmi 4nMtU)- 
tisane d m A-?j\,n--^&mmw. 

vrii^it^^*±iES3¥g^^g»tTaa£it**s 

-rsm5^sfc$:^rti.isi*«i ojssi svmtunz 
wmc d m a -?>w-3.~f$mmw. 

\izttKLx**mmziMimv>Ty ; Ti-x-&mLtzm 
^ctt*izitLxwmt:fTosimmi 6tiaiE<ocDM 

A7/H-a- !fgllga. 

irnmi 8] uesicTHF^ft^i^afc^L. 

^2raj*^Sm20TIMS«¥a5-^R^-ifftKW 
30 U 

±§Eisa:<oryx^-esfiL^fi^i:±E«a<om2» 

VT-i-£xmGX3--<miz\&i)-$-i>& 2 <v?»m 

* immz&mmzmnzz t *m. 
t-rztmw 1 0 fcjESoc d m a v/i^-j.— 
a. 

40 imm 1 9 ] ±E^ 2«fl«tJE#gB4. 

jstTgp-rs^i^at. 

i®l#a«ai*^5ftT^Mx>^;l'^¥flSi-S^2 

w&2mk<r>fth t mGsmms.mizM^ ^x=f» 
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3#gt iH~?hm$m 1 8 KfBK?)CDMAV7H-JL 

[?BS<0p*a$:fy9i] 
[0001] 

J£l^HWfc^l&fc8Uili: ^a*^i?-ti^C D M A (C 10 
ode Division Multiple Access: flF#^S I ]^S^7cS 

g) v;i^-jl— fSfi^gtrUtS. *l6Bgt^s CD 
[0002] 

[«#<0fe»] CDMAttJnA^A£*#<-C£S*r 

[ooo3] e»<oj o r m t >Ti-nmtoiffl 

[0004] -3\ -7;H-J— tfSrtgBJi^jL— fco 

Otfefcflli: LTJJ, M.K.Varanasi and B.Aazhang fcj: 30 

"Multistage Detection in Asy nchronous Code-Div 
ision Multiple-Access Comiuni cations" (IEEE Transa 
ctions on Comunications, Vol.38, No. 4. April 199 
0, pp. 509-519) (t&feS5Rl) fcfBiSSflfcgS^ 

znmmmtti. mim. h*. £bl satis 

"D S-C D MAfcijJtS^ P -y h yyiJOl/fc JHV*£ 

S»f-^^;Ht^S>''J7^^v-b7" (WTfiBSffl 

*mmmiyx^m^mm^. rc s 9 5 

-50. 1995*7J1) («*^3K2 ) fclB^^n^ 

gsa 5 **. 40 

[0005] ±&0>m&M 1 fCtEK3*l*:i£gT'Ji. 

ft%o. <mxit. T&mizmixmtizm^iz 

2m<r>&m&m 1 &<r>m&&£ *) t>m^&m 
wlm-*. zoxoiz. zm&im^x-m<mmz 

-r&i>cox'bz. 50 
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[0006] #a-f«OifJgiL. =£WV7 >j#£ 

ft&*&ut&mm%tf£gb%htf. ±m^masc 
mizihsmx-it. miz&^x&jminmtmt 

gitz&mLx^h. 

[ooo7] ^/H-^—f^mmmcmcommt l 
timx&mmgmc DMA-z/u+XT-^m -*y 

9ffl&. RCS95-17K 1997^2^) (fflk 
X«3) #f>&. 

[0008] ±B(rmxm3 izgmztifz&mi. 2 
gMwcDMA^fa- fgrnmsx-bz. zam 
Kmniy&izxnii. zsy#/us7v*r>mim^& 
ztx-giWMmtiMX'Z&k&iz. mmm&zmt: 
o is&iz&^x viw*xQm?ymmk*$mx' 

[0009] ±M(^mcm3 cEsafca»s*i*:«* 
mnzm?< c d m a v;h-j-— fgmntmtm 1 2 1 

*cf. H^^CDMA^H-JL— fSffggJi. 3g?> 
^gaM-y-t510-l~10-3£3rU g*J028 

coTp^fYy-fe^io-iat^i o-2-c«. £^-if 

[0010] Hl2(Cvr*-J:3(C. ttS^tWr-vlx-fe 
9 1 0 - 1 li, 1 2 , f t^Lfe 3fflO 
( I EU : Interference Estimation Unit) 
14a~14c. tm%16. aVJn»Sl8a~18 

cawttMrcn*. m2aawT^f^y-b7io- 
2<oii^atjs<oT*^ j v v-k^ 1 0 - 1 1 mmxh 

*). ISSl r . rt:^i5L/v:3ffli^F^SS 
S(IEU) 14a" M4c" . ing3ffl 6' , S.V 
jm3Sl8a' ~18c' *^ftii>ilTV^S. 
[00 11] — *\ fi^giOT^^y-b^l 0-3 

*aaatx^2afcg{t^futT^it^a5 ( i eu) 

fcliHSr&TSiJtSeSB ( IEU) 2 0a~2 0c4«^L 

— mtzmntix^t. 

[0012] %)&0>T&*vy*:y 1 0-1 (Ctigflfl 
^•e^i^A^L. giUacOTgNf^y-fe^lO-S 

ag^at^smini^ffi^-r. i e u 2 o a ~2 

0 c frMim 1 ~®3 a.— r K^cLfegistes^ai* 

[ 0 0 1 3 ] m 1 8AVm2®<r) : ?&* a- ^-b 510- 

1 aif i o - 2<oiWf±*^^S'3:wc. ^ i mmft 

fcOV^T^Srtfd. 3»IEU14a~14cli* 
Sl2ti. «@S12fcA^Lfc<t-t?r. IEU 14a 

~i4 c*«tf\m^<v¥#zm£Lxiai}i-h£X' 
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EU 1 4 a~l 4 ctf5aj**«tT#i-Hf^jELfc 

Ui«SSi8a~i8ctcaj*-ts. cHi^inSSis 

-IfO IEU14a~14c COaS^J i&JnflC LT8l2gfc 

[00 14]miK?)IEU14a~14c&tfSg2g 
«0IEU14a' ~14c" Ji. 5fc*. tf>fl!j£Tj> 
0-eoiW^a«ct,H-TJ>S. Ur#oT. Bl3£# 10 
ifLTS&l&BO 1 E U 1 4 - 1 a fcWKfc oTIWSr 

[OO15]013t^rriEU14att. 

ommfionx (Wk&m) *3tti&Lxmf&.z 

tlX^h. WC«. m~®3^Xffltf)l2]g&£**P 
1~P3T*LTV^I>. S-v^JBcOHII&IJPl— &cOT\ 
miJ*xm<n®$tiPlt:'t>'bl l zLX3ffit&. H^<01 
EUJi. *£<WC. Sffiflfc#g2 2fcfc»S2 4fc 
t^&hmEtSlb. Jll*S2 5fcW£&2 6fc*^Jft 
S+SS2t. SI»S2 7i:im#a2 8fcaiI»S2 9 20 
bil>t>fS&imS3kii>t>ntfLZ1xX^?>. mom. 
312 4 tt<3£»«5£#g2 4 a . «^ftft#S2 4 b . 

[0016] gftfl-f ( A*fit) tt#«LT 3«Wt 
XfflOHI»Pl~P3tcSDX.^tl&. 33£ii#82 2 

13<0IEU14aJi^lJL-iffflT'J,S) CO&fSt^ 

[00 17]«Qfe3§24Ji. 3»teii*g2 2<oaj^fc« 

LfceiMB!mtSr«*fta¥g24 bJr^LT«»Sg2 

mm 24 c umi^g 24b oajflSrfljwtass 

ftL^®22ff)&JHzftLXU4?&fiL (Wckit&tfL) 
[0 0 18]#»[3524i:L-C. ±M&mcm2lZs& 

[00 19] Jm2§2 5li. 3liW«Xffl<9[5]8Pl~ 40 
P 3*«<vm%s2 4 c ^aj^T&SMAttttSilfcEl 

[0020] Wgfl2 6«HBAIi % MHHttLTtlRS 

3 SrfllJfctS 3ffl<0A'Xffl<?D|lI»P 1 ~P 3 (Chi. *>*l 
313182 711. «ai2 6«>atfjfc. fc»3§2 40 

es»*«#a2 4 aoas^T&i) rnjestaresK 

8ttj i£ifc#828l±. SUJ3S2 7<Oliil 

O/ttfcRII Lfc * -f 5 ^T. 1 jl— f COUSIN 50 
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*JBfcvC**»2 7«JB**aiWS. 

[0021] Jng£2 9{i. #^fflW0»Pl~P3 
?>i£§fc#&2 8<0{tJ^J-C*l)#^<0U7-'J 
TSB 1 jl— yoTPUT >J ij . 

[0022] HI 2<0 z F^E-^>'-b7l0-32:fll*t 
£IEU2 0a~2 0c{i5fc*^-<9l8j£r&£. Lfc 
#oT . m JL— Tfc«JW4 I E U 2 0 a fcflfcfc o 

[ 0 0 2 3 ] 0 1 4li 1 EU 3 0 aWQ? ?HT'J> 
Hl4tCijH\fc3fc:. IEU2 0aliHl3fc5;l, 

fcmSS 1 &tf+gs 2 fcH-HBiSftwc. m 1 3<07 
o^?fc:itj&t&014<9:/n»/?fcHl 3-CffifflLTt 

[0 0 24]—*. 7U-f7>^rtCDMA^/* 

R.Kohno, H.Inai, M.Hatori and S.PasupathyA, 
J; ^"Combination of an Adaptive Array Antenna an 
d a Canceller of Interference for Direct-Squence S 
pread-Spectrm Multiple-Access System" (IEEE J0URN 
AL ON SELECTED AREAS IN COMMUNICATIONS, Vol.8. No. 
4, May 1990. pp.675-682) <&5fefciR4) IZffimZtlX 

[0025] z<7>m&tt4 tmiztdzmmz xn 
if. %mm^<om*ii&tzT)s4T>Ti-<7)&fo&t:fo 

»rc*afi*«* o as Lfc&. iWMtfl WSPfcr*?* 
B^f»£*ToTWI#J*#£fm-*-£. BP 

m^mimtx^mam^ut. *ajL-irs> 

[0026] rw>f ryfttTJUtttJlAAtotJ: 
ffi<0lsa^tS^V^§M^a<0HJi5:ai 5(C^tt. 
01 5C*r5aHtlBI4. ^HBatTO^fS*fc-tl.fe 
TU>fr>x-t5r«fi!ti-SSftTy-f^^S^2fc 
f*k«fc:*2L— ^it3t{S^L^^^Ig3*B« 
JU-if fcK^-S ^^A'O.- if C D M A§£fl§£S"Ci> 
4. 

[0027] 2fflWTy7"-^ 3 0 a&tf 3 0 b iZii^m 

^3 0a&tf3 0b-Cg{tfcfi^li. TV-fTO 
tPS^S«S«3 2 a&t^3 2 btt>V^T7>T^ 

a*»aw i aiw2 t«t oaatttt &*ifc&<=MH» 

34TJB»S*1*. jWW34^)aj*l4»iLTV»4 

(SftL-i d fc LT ) ?B3JL-1fiaJ1^JL-if (BP 
%*iat«B2JL— y) H«i5L^3aSli*a3 6 a& 
V36bfcS@«38ttA^$fL&. ^ti¥S36 
a&tX3 6 b<^aj^li*'<?^S4 0 a&t/4 0 bfcA 
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RV4 0 bV&JjThZISl^yXfrim-tm^ 
ffc#84 2 aRV4 2 b£X1)Ztl. fl5gte*fcg^< 

[00283 ge*s38ii. tm^34<^taijm. a 

*&mm 6 a&tf 3 6 bfcA^^tl-6^3 4biW 
IM!Ul#g4 2 a»#4 2 b36^aj*-rS*T<?5^fc' 
Jt. ±ai<r)tm$s 3 4 <0{li* 3 4a £gg£ £ fctf>fc 

[0029] 4tt. g®{£3 8coaj**^S£K 

#84 2 a&tM 2b<0{tJ* (W^TWI^S*) £8 
t. i£ffiifc#a4 6 fcgg£4 8tttJ*-TS. 

[00303 iSffifi^gU 6«>fi£ftUM£85 OCA* 
3*U ^OW^^SOtCtO^Si-lf*^^^*^ 

fScm4 6&tmsn5oii®3i-iffflT*>£. - 

W5S85 0<0Hi*{im3i-ifffloffiil#a5 2fc 
fcA^SiU ^WKti#g5 2t:«J:o'Cm3JL— f^ffi 

[00313 Sg3§4 8«. Hl«^S44^aj^rt, & 
teSt#S4 6^aj*-f &m^4 4 a#. 5 0 fcfc 

&1l 4 4 b *gg$-£WI£ 5 4 (eta*-** . 
[0 0 3 23 Jn»3S54l±. g®3S4 8coai:fja>£ftifc 

(msm^m 5 8fcA*$tt4. ryr-ra 
^matse^ 5 8 «r yr-i- 3 0 aStf 3 0 b rgfis 

[00333 ai 5ogfiss»±, jb&Lfcidt, m 

1 Wm2 a.— f <Offifm^£;R#>i. (ztt£«FHtofll 
[00343 

IfWMfflHfeL J: 5 t ^l»i!S3 7 W 7Vftt 
vvfirv^. «£tf. 0 1 2-S 1 4^L^v;Pf-i-ir 

raw***. 

[00 3 53 Ht. @1 5tSL)tta!*corWryr 

1- 1 Tmn&mx-'&bitt: i/y?}V3-~?%mmtc 
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[0036] fifoT. *a0ft>inii. ^7H-i— FT 
[00373 5lfc, *f&«3!<9BMi, TM T^r^t 

<»mzffl%bmirzTffl&tm&t:miTZhcDM 

10 [00383 

ay** tzm ix±m&%.<?>t yri-x-gm Ltzm^miz 
^wm^* Rfcfc Lxmt<r>3--<f 
<m^*um-himwmb zm*ntt*tx^& . 

[ 0 0 3 9 3 SgtC. #f&ffl£ffi& C D MAV;Uf-JL-if 

^sraj*-ri»si<oT^ts^at. ±aaa<or>x 
mw^-^<7M^*w&-h®mfr®.b tt-th . 

[00403 SfcX. 3MHS(cff&C DMAv;H-i- 

ygmmt. mL^ryTi-t^hrvAry^i- 
30 t . mmwryTi-xgrn tt:m^v&:« tew l-c 
T^vru ft *%5ZLKm.<?>& i <om^$-aj^s t 

s^2^^^ aj^j-rssg i wF^s^^a^^a^ 

ikX3--7mzftj}-thm i . ^ 

m i gcotij* fc -hieis 2 oi^fit 

40 [0041] 

immmmmi mz. xm&mommmm 
mi-m4zmLLxmwt&. zzt. gmmor 

V4Tyf")-Z®f8.-t&Tyr~i~mLZ2. v;l^-^'x 

«8c£3, mmm<^m^y^y(omi:3bU 
btemx$>&. 

50 [004 2] 01fc^-TJ:dtc, ^ 1 <n8m<mm<z& 
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60-3 &rr& . m i KtfttegorgMHr y 
a. MfflifriiiiJivyfTZft&mz&v. mf&s#t tx 

&1/6 2 b*» 

[0043] m&wTgMr^v-fe^eo-m. gii 

~S3J.--f£*f£U;3ll0>IEU 6 
4a~64cfc. T>Tl-mtmL^2®0>SmiB66 

3§68a&tf68bi:. 6fi (= "a— W x "r> 
T^»" ) *>JlIg£7 0a-l&tf7 0a-2. 7 0b 
-l&#70b-2. 70c-iat/70c-2i&^rr 
£. ft. fig*§6 6a&tf6 6b. iHg3g68aRtf6 
8b. &tfdOg3S70a-l~7 0c-2{i. =f&H^ 

[0044] JhiBUtJpfc. m2&0y?&*V>*:y 
6 0 - 2 filfi 1 K fc H-WflM&OT. MS 1 mzM&t 

**>-fe760-2li. !B1~ISS3jl— rfc*f(&L*:3 
<KOIEU (TSMtSeg?) 64a' ~64c' fc. T> 
T^StlfU^ 2ffl<Ogffi3S6 6 a ' &tf 6 6 b ' 

&Xf6 8b' fc. 6ffl(= x '7yft 

S" ) <Dtim&70a' -l&tf70a' -2. 70 
b' -l&tf70b' -2. 70c' -l&tf70c' 

-2£qfr$-s. 

[ 0 0 4 5 ] & 1 go I EU{±**PMfj£&fiDT\ 85 
1 jl— f ICJtJ&T 6 I E U 6 4 a fcifufrfc LTUKH'f" 

[0046] iEU64a«. =Fm&&m^ (mm=s> 

yri-izitfb^X . Jn»S6 8aRlX6 8bt. 
S7 0a-iat^7 0a-bt{fi^a. SE5S6 6 a 
&tf6 6b<^*te. **fcA;&L*:fI^£\ IEU6 
4 a fcA*Lfc«^K^33ftT2m»S§6 8 a&tf 
6 8btCtB^$*t5*-C'Oief^tfiS$^. figS 
6 6a<0&jj\Z. au»S68afc. SS2g<0*ti&t£fi 

g«6 6a' taj*?ns. mit. gg«S6 6b<oas 

flli. JD»S6 8bi:. SB2&<0*tjS1-Sgg*S6 6 

b' gfcftsti*. 

[0 04 7] ft. SfSl&CfcV>T N ^OL-lFfcO^TflU 
*>i~f (W*>. ®lJ--1ft:#V^TJi^2&^3JL 
-If. *2jl— ffcftV»TJj3BiaK«B3JL— !f. S3 
a.-irtftv»TI4»12«fiB2JL-y) ICIW4T8* 

(^v^i^tc) BScfeT^Mf. S2aifrarr 

[0048] 01 tZiOtTy Ti-MA®.%&7 7 a&V 
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7 7btttt&f&. 

[0049] Hlt^-Tidt:. KldlS568att. fig 
3§6 6 aOJiifl (BD*>r>x^6 2 aTgflLfcfPr) 
^>5r<OJL-Hf(cS!l03T^.futIEU6 4a~6 
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